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EDITORIAL
Greetings from a warm and windy Santa Fe where at the time of this writing, yet another fire has broken
out in the Pacheco Canyon. I get the shivers just thinking of how easy it is to get a fire started in these
extremely dry areas in which we work. Please be vigilant out there and remember to be careful where you
stop or park your chariot and stay on the roads, off to the side, rather than pulling off into dry grass, as the
heat from the vehicle exhaust can cause havoc.
The situation regarding “LightSquared” has been changing constantly and we recognise the work being
done by The Coalition to Save Our GPS as to keeping us informed. As you may know LightSquared had
until June 15th to submit their report to the FCC and the latest news that we have is that a two week extension has been granted to them to submit same.
According to Jim Kirkland, V.P. and General Council of Trimble, LightSquared has unilaterally sought to
delay the process for two weeks. He also brought up the fact that working groups have conducted tests
and confirmed that there is significant interference of the GPS signals from the LightSquared transmitters. Any further delay sought by them will change nothing and it seems that the FCC had knowledge
of the interference even before they granted the waiver. Mr. Kirkland further suggested that it was time
for LightSquared and the FCC to stop squandering resources and to move on to the Spectrum that does
not impact GPS. We have included some documentation on some of the tests conducted at Holloman Air
Force Base by New Mexican Public Safety bodies for your perusal.
Thanks to all of you who have contributed to this edition, you make our lives a lot easier when planning
the content. Please keep the interesting articles and photos coming in. We also wish to thank all our
advertisers for their participation in this issue.
Be safe out there and do not get blown away.
Barry
Front Cover and photo on left - This is a 1915
USGLO ¼ corner between S.26 and S.35,
T.15N., R.1W., about 8.5 miles WSW from
San Ysidro, Sandoval County, NM. Sent in
by Tom Patrick
Back Cover - Eric Marlow of Dawson Surveys, Ute Dam, Eastern NM.

Benchmarks is Now Accepting
Paid Advertising
The advertising rates are:
Full Page Ad .... $200
1/2 Page Ad .... $100
1/4 Page Ad .... $50
Business Card .... $20

Editorial Policy
Benchmarks is published bimonthly by New Mexico Professional Surveyors. Unless copyrighted, articles may be reprinted in other professional publications provided that proper attribution is made to the
author and to this publication. All submissions are welcome and should be made directly to the editor
at barryphillips.pls@gmail.com. Submission of an article does not guarantee publication. We reserve
the right to edit all submitted material, and no material will be returned. The opinions expressed are
those of the author and are not necessarily those of NMPS, its officers, members, or associates.
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President’s Angle
2011 NMPS President
Allen Grace, PS
July 2011

Greetings to the N.M.P.S. Membership, Board of Directors and staff associated with our organization.
I have a difficult time believing that half my term as the N.M.P.S. President is upon me and never felt that
this position was going to be easy, however, although I’m halfway through it there is still much to be accomplished.
Our May meeting in Gallup went very well. Many issues of concern were discussed and each one of them
holds weight in some way or another. Summarizing these issues include next years conference, Membership numbers (207), continuing education seminars, new Chapters forming within our organization, State
Board of Registration Issues, the re-structuring of NSPS, Twist Program through Western Federation of
Land Surveyors and many other issues discussed during this meeting.
As I stand at the helm, so to speak, the numbers of our members seems to drive my ambitions to continue
representing our profession. I have come to realize that one person alone cannot do it all. The Board of
Directors has a challenge before them to handle the multitude of issues at hand through their respective
“Chapters”. Each Chapter has the responsibility to discuss items and issues so that we can attain a mission or goal to successfully continue to operate as a profession. I once heard the term “the big orange
truck with still roll down the highway”, but the more I think about it, if there is nobody to drive it, will it
continue to roll?
One important issue we are facing in the surveying industry is that of the “Lightsquared” issue and the effects
it has on survey grade G.P.S. receivers. As of this writing Congress has granted a two-week extension for
the filing of a report and temporarily postponing any decision until such report is submitted and reviewed.
Not only are surveyors being affected by this issue, but, any industry that currently uses G.P.S. For more
information on this topic, please refer to ACSM website or The Coalition to Save our G.P.S.
What matters most is participation and involvement within our organization. We need to stand up for our
profession now even more so or there will not be any drivers for that big orange truck.
Thank you,
Sincerely yours,
Allen Grace N.M.P.S. President
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Leica Geosystems
Solutions Centers
Offering local sales, service, and support

Leica TS02
5” Total Station Package

SERVICE

LEICA TS02
PACKAGE
Starting as low as

$7,595.

Factory certified technicians

00

Service & repair of any make
and model instrument
Rental equipment available while
yours is being repaired

Includes wood tripod, 8’ pole,
and single tilting prism
Offer Valid Until
September 2, 2011

SUPPLIES

The Choice Is Yours Combine the Features You Need!
Increase your flexibility in data handling by:
- Bluetooth wireless technology
- Removable USB stick
- Mini-USB stick
- RS232 port

Competitive pricing
Large inventory
Delivery available to your office
or jobsite (call for details)

Accuracy available from 2” - 7”
Long range reflectorless

For more information, contact your local
Leica Geosystems Solutions Center:

2031 Candelaria Road NE
Albuquerque, NM 87107
Phone: 800-938-0609
Fax: 505-345-3499
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Importance of Surveying Education
Earl F. Burkholder, PS, PE
June 15, 2011
These comments are incomplete but represent present personal attitudes and impressions regarding the
status and future of the surveying profession. Additional evidence may be cause for changing my belief
on any item. The important thing is not what I think but what the reader thinks and is willing to share with
others. Hopefully subsequent discussion will enhance our collective wisdom and contribute to a stronger
profession better equipped to serve society.
1.
The surveying profession includes many diverse aspects and utilizes many different talents.
Whether engaged in data collection/logistics, middle management/computing, research/innovation, or
policy/business issues, competent individual performance is highly valued and not to be denigrated. It is
likewise inappropriate to denigrate the efforts of those working in a related discipline who don’t share our
particular insights. Building a personal, professional, or organizational reputation on the foibles of others
is viewed as futile. Given appropriate education and dedication, the surveying profession can be enhanced
as we collaborate and build on the collective talent of all members. Translation – let’s work together and
not beat up on those who disagree with us.
2.
I have worked diligently for the surveying profession and the profession has been very good to
me personally. Thank you! But, that is not the point. I’ll admit that I do what I do for selfish reasons.
The fact is I enjoy math, computers, geometry, history, learning, and participating in activities that have a
positive impact on society. Others have different motives (maybe just earning a living) for participating
in the surveying profession. Regardless of our motives, we need to identify and discuss those issues and
activities that make a positive contribution to both society and to our profession. I am suggesting that such
visioning is a critical element to defining the future we all want and that education (containing both depth
and breadth) is essential to achieving those goals. Professional leaders are to be commended for extensive
discussions and visioning related to the re-organization of our professional organizations but the point I
wish to make is that an unequivocal commitment to education is essential for the survival and ultimate
success of the surveying profession. Translation - development of the SBOK document is critical and raising the bar on professional competence (education) is absolutely essential to the survival of the surveying
profession.
3.
Surveying proudly enjoys a reputation for making enormous contributions to the orderly development of land and resources, both in the United States and around the world. Our profession is diverse and
touches many facets of modern society. So much so that past successes may, in fact, become the source of
our demise. With current technology the modern surveyor can now “do everything spatial.” The problem
is, so can everyone else. The digital revolution has profoundly altered the way maps are made and greatly
expanded the function of “location” in our society – witness the use of “Google Earth.” Site development
and construction are largely automated under the auspices of machine control. Geographic information is
now stored electronically in huge data bases (not flat files on paper) and accessible to everyone, building
interiors are rendered digital via Building Information Modeling (BIM) technology, and establishment/
retracement of boundaries on the face of the earth is reduced to following a GPS unit to a pre-determined
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The Outlook is Bright for Surveying Engineering
at Central New Mexico Community College

Come to Our Information Night on August 2
for Details (and a Chance to Win an iPad®)
If you like math and science, surveying engineering could be the career for you.

At the information session you’ll learn more about:
• What surveyors do and why it’s important
• The market for jobs now and in the future
• How you can study at CNM for 2 years and
then transfer to New Mexico State University.
You’ll also be entered in a drawing for a new iPad! What are you waiting for?
WHEN:
Tuesday, Aug. 2, 5-6 p.m.
WHERE:
CNM Workforce Training Center
		
5600 Eagle Rock Ave. NE, Albuquerque NM
MORE INFO: (505) 224-3711 or aballard1@cnm.edu

7

8

Benchmarks
coordinate location. Yes, there is still a function for surveyors and the surveying profession – but I’m
confused, what is it? Although not exclusive, a common characteristic of how others handle spatial data
is that most of the activities have been reduced to technician functions. Using equipment manuals and
push-button procedures, productivity has soared and many surveyors have gotten on that train in order to
survive. On the surface, “no problem – that’s business.” But, the surveying profession needs much more
than logistical savvy to compete successfully in the broader arena of professional services that includes
standards, specifications, contracts, policy, research, and administration. Translation – unless surveyors
demonstrate the ability and willingness to participate in the global economy on an equal basis with other
disciplines and professionals – surveying as we know it (at least in the U.S.A) will die.
4.
Philosophically, I avoid being critical of anything unless I have something better to offer. That is
true in this case as well. I would love to see the surveying profession discuss, embrace, adopt, and provide
global leadership in realizing the enormous benefits available from looking at the generalized characteristics of 3-D digital spatial data. Yes, many have heard it before, but I am referring to the Global Spatial
Data Model (GSDM). Pertinent links and additional information can be found on the Global COGO web
site. Translation – pay attention to the 3-D concepts being promoted for the past 15 years.
A.
B.
C.
D.

Global COGO, Inc. web site
List of EFB publications 			
Challenge for all spatial data users
Comments focused on content of SBOK

http://www.globalcogo.com
http://www.globalcogo.com/refbyefb.html
http://www.globalcogo.com/challenge.pdf
http://www.globalcogo.com/fighting-fire.pdf Δ
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The Mapping of Western North America
By Geoff Miller

III. The Mechanics of Lunar Distance
The Moon moves steadily eastward through the heavens as it makes its slow monthly journey around
the Earth. The key word in the above sentence is ‘slow.’ Even the hour hand of a clock is a speed demon
when compared to the Moon. It makes two revolutions per day to the Moon’s one revolution every month;
a factor of more than fifty in angular velocity. But one revolution per month is about twelve degrees per
day or approximately one arc minute every two minutes of time. The hour angle of a celestial object (appearing to revolve around the Earth at 15 degrees per hour) changes by 0.5 degrees in two minutes, which
means that a lunar distance, measured to a precision of one arc minute, should yield longitude to within
half a degree.
Precision, however, is only half the story. Lunar distance measurements also have to have absolute
accuracy at the one arcminute level if meaningful comparisons to tabulated values are to be possible. It is
therefore a testament to the instrument makers’ art, as well as to the observational skill of surveyors such
as Philip Turnor, David Thompson, and Peter Fidler, that, among those men, longitude errors of only ten
to fifteen arcminutes were the norm.
Exquisitely ruled sextant arcs and accurate lunar position tables were the tools that finally gave
explorers the means to find longitude. But the lunar distance method involved more than measuring the
angle between the Moon and a reference object and then interpolating between tabulated values to get
Greenwich time. Were it that simple it would have been more popular. Most practitioners of the method
also needed extensive training before they could reliably work up a result. A thorough grounding in basic
mathematics was requisite, especially in trigonometry and in methods of logarithmic computation. The
reason for this stems primarily from the fact that the Moon is so close to the Earth.
Because the Earth’s radius (4000 miles) is significant compared to the average Earth-Moon distance
(240,000 miles), the Moon exhibits significant parallax amongst more distant celestial objects when viewed
from different locations on the Earth’s surface. In addition, because measurements need to be made to an
accuracy of one arcminute or better, the refractive effect of the atmosphere needs to be considered, i.e. the
different refraction corrections for the two bodies involved in a lunar distance measurement (if they lie at
different altitudes) will affect the angle between them. Thus, parallax and refraction (in addition to other,
minor, effects) need to be corrected for in order to generate a lunar distance which can then be compared
to tabulated values. The process of making these corrections is known as ‘clearing the distance’.
The effect of lunar parallax on a lunar distance measurement can be big…really, really, BIG. Under extreme circumstances, it can alter the result by a full degree…enough to cause a longitude offset of
thirty degrees; two full time zones! Lunar distance determination wouldn’t be very useful if errors like
that couldn’t be either avoided or corrected. Fortunately, one can do both. Most practitioners of the lunar
distance art (aka “lunarians”1) know to avoid making measurements when the azimuths of the Moon and
reference object are nearly the same, and when the Moon is close to the horizon. Under these conditions
the parallax correction is at its greatest. However, even when observing conditions are not ideal, the effect
of parallax can still be effectively eliminated by correction.
1

Nowadays they are also affectionately known as “lunartics”.
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That the parallax of the Moon depends upon the observer‟s location on the earth is
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That the parallax of the Moon depends upon the observer’s location on the earth is illustrated in
Figure 1.

But, if one’s location is unknown (after all, isn’t that the point of making the observation, to determine one’s whereabouts?) how does one go about making a correction? The answer to this quandary
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observer would measure while standing at the center of a transparent Earth. Secondly,
the corrections for both parallax and refraction lie along great circle arcs that are
perpendicular to the observer‟s horizon. Most astronomers, surveyors, etc. will
immediately realize that this is true for refraction; it is a commonly dealt with
phenomenon known to be a function only of altitude. That this is also true for parallax
can be seen in Figure 2.2
1

Nowadays they are also affectionately known as “lunartics”.
The parallax of the Moon in azimuth is not zero if the asphericity of the Earth is taken into account.
However, the effect is small enough that it is generally ignored.
2

1
The parallax of the Moon in azimuth is not zero if the asphericity of the Earth is taken into account. However, the effect is small enough that it is generally ignored.

The left side of Figure 2 shows the specific case where the moon lies on the
observer‟s horizon. The Moon‟s parallax is at its greatest in this geometry, and is given
the special name “horizontal parallax” (HP). Values for HP are tabulated in the almanac.

Benchmarks

11

The left side of Figure 2 shows the specific case where the moon lies on the observer’s horizon. The
Moon’s parallax is at its greatest in this geometry, and is given the special name “horizontal parallax” (HP).
Values for HP are tabulated in the almanac. In the right side of the figure, the moon is at some arbitrary height
above the horizon. In both cases, note that the observer’s location, “O”, the center of the Earth “C”, and the
center of the moon “M”, define a plane. The line OC, which includes both the center of the Earth and the
observer’s zenith, lies in this plane. It is therefore perpendicular to the horizon at “O”. The segments OM
and CM, the lines of sight to the Moon of the two observers (surface-bound and geocentric), also lie in this
plane, and the moon’s parallax is the angle between them. Derivation of the parallax correction is given in
the Figure, and, as expected, is a function only of the Moon’s altitude.
Clearing a lunar distance is therefore nothing more than taking a topocentric measurement and converting it to a geocentric equivalent. If the altitudes of the two bodies (the moon and the reference object)
are measured at the same time the angle between them is measured, then parallax and refraction corrections
may be computed. These corrections are then added to an object’s observed altitude (in the case of parallax)
or subtracted from it (in the case of refraction) to locate the object along a geocentric line of sight. Figure 3
illustrates this pictorially. MT and ST are the “true”, or geocentric, positions of the moon and reference, and
MO and SO are their observed locations. “Z” is the observer’s zenith, and arc MOSO the observed lunar distance. Solving for arc MTST, the geocentric lunar distance, can be done in one step, as shown in the Figure.
The quantities “AX” are altitudes, both measured (O) and geocentric (T).

Figure 3: Clearing the Distance
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Those Pesky Altitudes
It is very difficult to make two altitude measurements while simultaneously attempting to measure
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difficulty is compounded if only one person is taking data and if the altitude
measurements are made from land, necessitating the use of an artificial horizon. For this
reason, the explorers heretofore mentioned; Philip Turnor, David Thompson, Peter Fidler,
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took lunar distance readings. How then were the necessary altitudes determined? Answer: They weren’t
measured, they were computed.
The computation of altitudes seems to have been a controversial practice in the late eighteenth
century. Richard Preston, the author of the definitive assessment of Lewis and Clark’s celestial measurements, speculates that Ferdinand Hassler, the individual picked by Thomas Jefferson to work up the Lewis
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meridian and the Moon east of it, is of no significance. Regardless of the geometric
An important point to remember is that the Figure is a snapshot in time, holding at the instant the lunar
arrangement of the celestial bodies, the local hour angles of both are readily obtained as
distance is measured. Also, the fact that the Sun is shown to be west of the observer’s meridian and the
long as the Sun‟s hour angle is known along with the difference in the GHAs of the
Moon east of it, is of no significance. Regardless of the geometric arrangement of the celestial bodies,
objects and their respective declinations.
the local hour angles of both are readily obtained as long as the Sun’s hour angle is known along with the
difference in the GHAs of the objects and their respective declinations.

Figure 4: Calculating Altitudes
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Preston, Richard S., “The Accuracy of the Astronomical Observations of Lewis and Clark,”
Proc. Amer. Philosophical Soc, Vol. 144, no. 2, June 2000
Method Summary
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Listed below are the steps required to determine longitude by lunar distance using the Sun as the
reference body and without measuring altitudes. This was the primary scenario that confronted eighteenth
century explorers in North America.
1) Determine latitude. This was typically done by either measuring the meridian altitude of the Sun,
or by the so-called double altitude method.1
2) Determine the local hour angle of the Sun by measuring the altitude of the Sun at the same instant
that a time reading is made on one’s local running clock. (This has already been done if latitude
was determined by double altitudes.)
3) Measure the lunar distance and note the watch time.
4) Estimate Greenwich time at the instant the lunar distance was measured. A simple way to do this
is to use the uncleared lunar distance. It will typically yield a Greenwich time to within a half an
hour; not good enough for longitude determination, but certainly good enough for altitude computation.
5) Look up the Sun’s and Moon’s declinations and GHAs in the almanac at the time found in step 4.
6) Compute altitudes of the Sun and Moon.
7) Use the altitudes from step 6 to find parallax and refraction corrections.
8) “De-correct” the computed altitudes to yield “observed” altitudes using the results from step 7.
9) Clear the lunar distance and use the resulting value to find GMT at the instant the lunar distance
was measured.
10) Knowing both the Sun’s local hour angle and the GMT at the instant the lunar distance was measured, calculate the longitude.
Whew! That’s a lot of work! Without access to electronic calculators or computers, it takes several
hours to work up a result. But to the early surveyors, lengthy computation times were a minor inconvenience compared to the enormous benefit afforded by the lunar distance method. They were finally
able to travel to the most remote places on the globe and, in near real time, determine their exact locations (including longitude) with unprecedented accuracy and certainty. As long as they travelled with
appropriate instruments and tables, lunarians were never lost. The introduction of reliable chronometers
which could yield Greenwich time directly, constituted a later quantum leap in the tools available to
surveyors and explorers. We are now transitioning into yet another era, that of satellite positioning. Let
us not forget, however, that it was the lowly lunar distance method, and the hardy souls who applied
it, that led to the first accurate maps of our continent. Δ
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1

For reasons of brevity, methods for finding latitude are not addressed in this article.
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Topo Calls as Evidence
Doug Critchfield, LS

Distance calls to natural and man-made features along a line of survey, sometimes referred to as passing calls, are frequently found in the field notes of GLO and BLM cadastral surveys. The calls were
originally intended as a record of topography, but over the years they have become increasingly useful
as evidence in recovering the location of original government survey corners.
When it comes to locating survey corners, evidence, or rather the interpretation of evidence, is what
matters. And it just so happens that evidence which pertains to public land survey corners, including
passing calls, is now subject to a new standard.
The current BLM Manual of Surveying Instructions proclaims “substantial evidence” as the official
standard to determine whether a corner is existent or obliterated, versus lost [2009 § 7-2.] The substantial evidence standard replaces the “beyond reasonable doubt” standard of evidence used in the
previous edition of the BLM Manual. [1973, § 5-20.]
In practice, the new evidentiary standard will not change the way we do our work. All too often surveyors have to deal with reasonable doubts when evaluating evidence. We have been resorting to a
de facto “substantial evidence” standard for decades. What is significant is the fact that the Bureau of
Land Management has now officially sanctioned the standard.
A new evidentiary standard is not the only change in the 2009 Manual. There are actually quite a few
changes, and consequently the book has nearly 50% more content than the 1973 Manual based on the
number of pages. One change in particular is the Manual’s revised and somewhat enhanced discussion
of topographic calls. [2009 Chapter VI, Resurveys and Evidence, §§ 6-23 to 6-26.]
Topographic calls have been a required part of the official government survey record ever since the
inception of the Public Land Survey System in 1785.
The lines shall be measured with a chain; shall be plainly marked by chaps on the trees, and exactly
described on a plat; whereon shall be noted by the surveyor, at their proper distances, all mines,
salt-springs, salt-licks, and mill-seats, that shall come to his knowledge; and all water-courses,
mountains and other remarkable and permanent things, over and near which such lines shall pass,
and also the quality of the lands. [Land Ordinance of 1785, May 20, 1785.]

Over the next century, a wave of government surveying surged out of Ohio, crossed the Mississippi
River, and poured forth into the wild and wooly west. Thousands of townships in New Mexico Territory were surveyed and subdivided in the1870’s and 1880’s. The Manual of Surveying Instructions,
edition of 1881, provides a fitting illustration of the topographic calls which the GLO surveyors of
that day were required to note.
Field notes of the survey… must describe all corners established thereon, how established, the
crossing of streams, ravines, hills, and mountains; character of soil, timber, minerals, &c… [1881
§ Field Notes]
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Viva GNSS & TPS
Viva TPS

Viva GNSS

Viva Controllers & Software

Leica Viva —
It does not get more versatile.
Introducing Leica Viva — a new generation measurement system that
combines the latest state-of-the-art technologies into an unrivalled
portfolio of total stations, GNSS receivers, system controllers and
onboard software. Encompassing innovative, feature-rich functionality with a
new, modern and ergonomic design, Leica Viva is easier and more intuitive to
use than any of its predecessors, yet it does not compromise on speed and
precision.

For more information, contact your local Leica Geosystems sales representative or Leica Geosystems Solutions Center.
Ty Trammell
Ty.Trammell@leicaus.com
Cell: 575-921-3779

2031 Candelaria Road NE
Albuquerque, NM 87107
Phone: 800-938-0609
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The 1881 Manual goes on to include a detailed list of required calls:
Trees on line… land objects…every settler’s claim and improvement; prairie, river, creek, or other
“bottom”; or swamp, marsh, grove and windfall… the distances at which you begin to ascend, arrive at the top, begin to descend, and reach the foot of all remarkable hills and ridges… all rivers,
creeks, and smaller streams… springs of water… lakes and ponds… towns and villages, houses
or cabins; fields, or other improvements; sugar-tree groves, sugar camps, mill seats, forges, and
factories… coal banks or beds; peat or turf grounds; minerals and ores… and all diggings therefore;
also salt springs and licks… roads and trails, with their directions, whence and whither… rapids,
cataracts, cascades, or falls of water… precipices, caves, sink holes, ravines, stone quarries,
ledges of rock… natural curiosities, interesting fossils, petrifications, organic remains, &c.… also
all ancient works of art, such as mounds, fortifications, embankments, ditches, or objects of like
nature… [1881 § Summary Of Objects and Data Required to be Noted; essentially unchanged
from the GLO Manual, edition of 1855]

Despite the comprehensive list of required objects, the compilation of topographic data in the GLO’s
official survey plats and field notes never amounted to more than a tenuous topographic sketch. Nonetheless, it provided public notice of the character of the surveyed land. It gave prospective settlers a
shorthand description of the area’s potential for agricultural development. It delineated existing transportation routes and it anticipated new ones. It afforded information on an area’s mineral prospects.
The socio-economic importance of topographic calls may no longer be relevant, but today the calls
can prove invaluable to a surveyor when retracing a government survey. For example, a vis-à-vis
comparison of 19th Century GLO topographic calls with a modern USGS quad map can confirm the
credibility of the survey returns, and evince the accuracy of the GLO surveyor’s work, or the lack of
it. In a more specific application, a topographic call can also be of value as a controlling locus in the
restoration of an original corner.
By their very nature, topographic calls are most useful in fixing either latitude, or departure, but not
both. Some topographic calls, such as line trees, can reliably establish both latitude and departure but the
majority of calls will be limited to serving as control in one direction only.
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The Manual of Surveying Instructions cautions that “…a careful analysis must be made by the surveyor before using topographic calls to fix an original corner point.” As part of that careful analysis,
the Manual suggests that the surveyor apply the following three rules:
(1) The determination should result in a definite locus within a small area.
(2) The evidence should not be susceptible of more than one reasonable interpretation.
(3) The corner locus should not be contradicted by evidence of a higher class or by other topographic notes. [2009 §§ 6-24 & 6-25; unchanged from 1973 § 5-16]

The three rules place some tough restrictions on topographic calls. In order to pass muster a topographic call must have integrity. The measure of a call’s integrity can be gleaned from six tests of its
reliability: (1) Probity, (2) Permanence, (3) Proximity, (4) Positional accuracy, (5) Precision and (6)
Perpendicularity. These six tests are nothing more than the routine types of criteria which surveyors
use daily in the evaluation of corner evidence (or should use) but for the sake of stretching this article
out a little longer I will elaborate on the six criteria and cite a few examples.
(1) Probity is the most difficult of the six criteria to judge. Is the call an honest one? Can it be
trusted?
The records of official surveys fall under the doctrine of presumption of regularity; that is, the official
record is correct unless it is established otherwise by a preponderance of evidence. [2009 § 6-3]

In order to assess the probity of a topographic call the surveyor must weigh the evidence against it. This
means (A) subjectively evaluating the overall quality and trustworthiness of the original surveyor‘s
work, and (B) objectively considering all available evidence which either supports or contraindicates
the call.
(2) The permanence of a topographic feature is an obvious requirement. Many topographic features
will meet this condition. But on the other hand, “enter cultivated field” is a call to a topographic feature
which likely has not remained fixed for any considerable length of time.
(3) The proximity of a topographic call is another factor to consider when contemplating the use of
the call as control. In general, the closer the call to the corner, the more dependable its position will
be. But how close is close enough?
When assessing the proximity of a topographic call as a factor of its reliability, or when assessing any
other piece of evidence for that matter, one should remember the BLM Manual’s admonition, “No set
rules can be laid down as to what is sufficient evidence.” That disclaimer is a bit of advice which has
remained unchanged between the previous edition of the Manual [1973 § 5-7] and the present one
[2009 § 6-15]. Each individual circumstance, subject to local conditions, will dictate its own solution
in terms of sufficiency of evidence.
(4) Positional accuracies of topographic calls vary significantly between different types of topographic
features. Consideration must be given to the accuracy with which the original call was likely measured.
It is also necessary to consider the accuracy with which the call can be relocated.
A narrow stream is a good example of a call which might be located and then subsequently relocated
accurately, possibly to within a few links. At the other extreme, the call “top” (as required by the
Manual) might be locatable only within a chain or two in some cases.
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(5) The precision of a topographic call should also be considered. Returning to the case of the narrow
stream, for example, the call “60.00 ch., stream, 2 lks. wide, crs. S” provides no explicit evidence of
the precision with which the call was measured. If however the falling is noted at 60.05 chains, we then
have reasonable evidence that the call was measured to the nearest 5 links.

Good positional accuracy and good precision are essential if the surveyor expects to use topographic
calls to pin down a definite locus within a small area. But what exactly is meant by the BLM Manual’s
reference to “a definite locus within a small area?” The word small is a comparative term, and so we
might well ask, “Small compared to what?” Compared to accuracy? Compared to precision? Compared
to a DGPS error ellipse?
Going back to the 1881 Manual we find that the limits of closure are specified at plus or minus 80 links
per mile, or 1:100. Since topographic calls are most often made between corners 40 chains apart, a
reasonable estimate of maximum tolerable error for a topographic call (accuracy) would be 40 links.
Following this line of logic, a definite locus within a small area would be confined to a radius of 26.4
feet.
If we use, on the other hand, the example of a topographic call measured to the nearest 5 links as a
guage (precision) we can arrive at a much tighter interpretation of the word small. This line of reasoning suggests that a definite locus within a small area is confined to a radius of one-half of five links, or
1.6 feet.
The applicable rule is, once again, that there are no set rules. The important thing to remember is that
the smaller the defined area as prescribed by BLM Rule #1, the better the chances of complying with
the conditions of Rules #2 and #3.
(6) The perpendicularity of a linear topographic feature to the line of survey is another important factor
affecting the reliability of those types of calls. If the feature and the line of survey fall at right angles
to each other, then the topographic call has passed this test with flying colors. Obviously, a diagonal
relationship between the line of survey and the alignment of a topographic feature will introduce a corresponding degree of uncertainty when calculating the latitude or departure of a corner based upon the
record distance between the corner and the locus of the topographic call.
How a topographic call stands up to the test of the six P’s will determine its suitability as controlling
evidence. Each situation will be different, and each topographic call must be evaluated on its own
merits.
The proper use of topographic calls of the original field notes may assist in recovering the locus of
the original survey. Such evidence may merely disprove other questionable features or be a valuable
guide in arriving at the immediate vicinity of a line or corner. At best a topographic call or calls can
verify or disprove questionable evidence of the original monument or its accessories. In rare cases,
they may serve as substantial evidence to fix the position of a point, line, or corner. [2009 § 6-23]

Rare cases involving topographic calls have a habit of turning-up now and again. When they do, a “careful
analysis” of the evidence is called for. Topographic calls constitute direct evidence of the original survey, evidence which is presumed correct unless otherwise contradicted by a preponderance of evidence.
Topographic calls can, and sometimes do, serve as “substantial evidence” in the restoration of original
corners. Δ
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Ty Trammell, LSIT
Technical Sales Geomatics, NM & TX
Cell
Fax
E-mail

575 921 3779
505 345 3499
ty.trammell@leicaus.com

Holman’s, Inc. Hires Richard Warren as New
Director of Business Development Albuquerque, NM – Holman’s welcomed Richard Warren, a 27-year veteran of Hewlett-Packard as
the new Director of Business Development on
May 2, 2011. Warren, with an extensive background in computing sales and consulting, is the
main point of contact at Holman’s for HP Workstation and Designjet sales and demos in
New Mexico and Arizona.

Obituary
Ryan Thomas Hyatt, 22, beloved son of Leedrue and Sandy Hyatt passed into the loving arms of our father
June 9, 2011 while working on the ranch he loved.
Ryan was born on October 26, 1988 in Las Cruces and was raised on his family's homestead at Cook's
Peak. He attended Deming Public Schools and graduated in the Class of 2007. He was one semester from
completing his bachelor's degree in Survey Engineering with a 3.6 GPA at New Mexico State University
where he was on the Dean's List. He also worked for Torch Energy and at the Jornada Ranch.
Ryan was to be married on July 23rd to the love of his life, Jessica MacDonald. After graduation, he
planned to return to Deming with his new bride and work the family ranch with his father.
We will always remember Ryan for his work ethic, quick wit, sense of humor and capacity to make everyone around him happy. Ryan excelled in everything he did. He was an excellent student, talented guitar
player, accomplished hunter, and athletic football player. Ryan was a member of the FFA, 4-H, and was a
true friend to many.
Ryan will be truly missed by his mother and father, sister Brady and her daughter Brooklyn of Deming,
brother, Garrett and his wife Terra and their daughters Jesi and Cora of Minneapolis, MN; his grandparents, Betty Hyatt of Deming and Siegfried and Phyllis Thunborg of Corrales, NM; as well as aunts, uncles,
cousins, friends and all the people who were blessed to have known him. Δ
Published in Deming Headlight on June 14, 2011
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Trip Report to

Western Federation of Professional Surveyors Board Meeting
DoubleTree Club by Hilton – Las Vegas Airport
Earl F. Burkholder, NMPS Delegate - June 11, 2011

NMPS Delegates to the Western Federation of Professional Surveyors (WestFed) are:
Earl F. Burkholder, PS, PE, F.ASCE		
eburk@globalcogo.com
Gary Eidson, PS				
gary@jwsc.biz
WestFed (also WFPS) is a federation composed of two delegates from each of the 13 western states in the
United States. WestFed has no membership dues but generates revenue by hosting a conference every other
year. Each state professional surveyor association supports their delegate’s attendance at WestFed Board
meetings. Formed in 1979, WFPS is dedicated to education, fostering common goals within the western
states, and providing a regional voice at the national level.
The NMPS Report submitted to WestFed in May 2011 is included in this Report as Appendix A. Minutes
of the WestFed meeting will be provided to the NMPS Board of Directors and, after being approved in a
subsequent WestFed meeting, will be posted on the NMPS web site.
An optional dinner at the Casa di Amore restaurant on Friday evening before the Board meeting on Saturday was arranged by Nevada delegate Nancy Almanzan and enjoyed by approximately 18 persons. This
being the first time for me to attend a WestFed board meeting, I personally welcomed that opportunity to
re-connect with professional colleagues from years gone by and to become better acquainted with other
WestFed delegates. It was gratifying to witness the collective dedication and commitment to the surveying profession.
Discussions during the meeting followed the agenda and included many routine (although interesting)
items. Highlights of the discussion include:
1.
The Chairman’s report included extensive discussion of the subsequent on-going process driven by
the NSPS vote in April 2010 to dis-associate NSPS from ACSM. The need for a single national voice for
the surveying profession was generally conceded but there were serious questions raised about the emerging governance model being promoted. Many details are still in the formulation stage and the WFPS Chair
(re-affirmed by a vote of the delegates in the meeting) is representing WFPS in those discussions. The
profession will be provided specific details at the up-coming Survey Summit meeting in July. A subsequent
round of discussion is expected and NSPS President Wayne Harrison will be specifically invited to attend
the September 2011 WestFed Board meeting.
2.
At various times during the WestFed meeting the name for an “umbrella” organization was suggested,
both tongue-in-cheek and with all due seriousness, to be National Association of Geospatial Organizations
(NAGO). There was also some good-natured discussion of the “characteristics” of such an organization
and the WestFed’s relationship with same. The ACSM/NSPS discussions are being monitored closely and
WestFed’s interests are being well represented.
3.
The business model for WestFed of generating revenue via conferences was discussed at some
length. Currently, WestFed teams up with one of the state associations to jointly host a conference. That
works, but not perfectly. A motion for WestFed to host a one-sponsor conference in 2013 was voted down.
In light of that vote, a task committee was assigned to investigate alternate revenue sources for WestFed. A
partner for and the location of the 2013 conference is still open. Planning time is getting short, but the
opportunity exists for NMPS to extend an invitation for WestFed and NMPS to host a joint conference
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in 2013.
4.
WestFed is not in financial peril, but resources, income, and expenses are being monitored closely.
WestFed demonstrates its strong support of surveying education via scholarships. The current group of
scholarship recipients is quite impressive (award notices are being sent out soon) and scholarships continued to be budgeted at previous levels. Given the consensus that surveying education is essential to
the continued health and survival of the surveying profession, the WestFed delegates were encouraged to
attend and listen to the presentation by Dr. Josh Greenfeld and others on development of the Surveying
Body of Knowledge (SBOK) at the Survey Summit. WestFed input to that discussion can be very important.
5.
Richard Heieren reviewed the NCEES activities with regard to examinations and noted that beginning in 2013 the exams will be computer based. The items will be multiple-choice and the exams will
be administered by a third-party, not the individual state licensing boards. There was some discussion on
testing logistics and the possibility of having the licensing exams better represent western states issues and
concerns.
6.
Elections were held for 2011-2013 WestFed officers. Richard C. Heieren (Alaska) was elected to
be Chair-Elect and Nancy J. Peace-Almanzan (Nevada) was elected to be the Secretary/Treasurer. Harold
Baldwin (Arizona) served as Chair-Elect during 2009-2011 and will serve as Chair of WestFed for 2011
to 2013.
7.
It appears the TWiST program stands a much better chance of being offered in the summer of 2012
as most states have up-dated their commitment to support one or two persons from each state to attend and
participate.

Appendix A

NEW MEXICO PROFESSIONAL SURVEYORS
412 North Dal Paso, Hobbs, New Mexico 88240
Email: NMPS@zianet.com, URL: www.NMPS.ORG
SUBMITTED BY: Earl F. Burkholder, NMPS WestFed Delegate

CONFERENCE/Workshop:
Approximately 180 persons (slightly more than in 2010) attended the 2011 NMPS Annual Conference
held April 1-2 at the Marriott Pyramid North Hotel in Albuquerque, New Mexico. Details for the 2012
annual conference are not yet finalized.
The Llano Estacado chapter of NMPS, along with the Permian Basin Chapter of TSPS, also sponsors
an annual workshop and golf tournament in Ruidoso, NM. The Golf Tournament will be on August 5,
2011, and the 1-day Workshop will be on Saturday, August 6, 2011. http://www.nmps.org/Calandars/
documents/2011RuidosoSeminar.pdf
EDUCATION/SCHOLARSHIP INFORMATION:
New Mexico State University (NMSU) has entered into an articulation agreement with Central New
Mexico Community College (CNM) to accept graduates of the new Pre-surveying program from CNM
into the four-year Surveying Engineering program at NMSU. The Pre-surveying program includes most
of the general education coursework as well as some science, mathematics and surveying coursework.
Graduates of the CNM Pre-surveying program will come to NMSU as juniors in the Surveying Engineering BS program at NMSU. The faculty and administrators of both institutions are in full and enthusiastic
support of the agreement. The agreement will be reviewed on a yearly basis to allow possible changes in
curriculum at each of the programs.
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MEMBERSHIP:
An invitation to membership in the New Mexico Professional Surveyors (NMPS) is extended to professional surveying companies and organizations or persons licensed to practice surveying in New Mexico.
An invitation to Associate Membership is extended to those persons directly associated with or interested
in the surveying profession. For more details see - http://www.nmps.org/documents/BylawsandConstitution01-11-11.pdf. There are currently 200 members of NMPS.
WEBSITE:
The NMPS web site is posted at http://www.nmps.org and an email message to the Web Master can be
sent to sls@sierralandsurveys.com. Several notable features of the NMPS web page include, but are not
limited to:
1. Calendar of Events 		
2. Conferences 			
3. Employment opportunities 		
4. NMPS Newsletter – Benchmarks
5. Constitution & Bylaws
6. WestFed
LEGISLATION:
Members of the New Mexico State Board of Licensure for Professional Engineers and Professional Surveyors are appointed by the Governor. Citizens of New Mexico elected a Democratic Governor in 2002
who, upon taking office, replaced the entire board (his predecessor was a Republican). In 2010, Susana
Martinez, a Republican, was elected Governor. It is not yet known if she will ask (some/all) members of
the existing board to resign prior to the completion of their normal term or if she will make appointments
to fill the vacancies as they normally occur.
In the meantime, the existing board, with input from the professional community, is preparing for and
participating in the Sunset Review of the Practice Act for Engineers and Surveyors which, if not renewed,
expires on July 1, 2012.
OTHER INFORMATION:
The NMPS Board of Directors voted to support one candidate to the 2011 TWiST program. Regretfully
the 2011 TWiST was cancelled due to insufficient number of participants. Subject to a vote by the NMPS
Board of Directors to approve the funding, it is the goal of the NMPS Board that NMPS will make every
effort to support 2 candidates for the 2012 TWiST program.
Directional Drilling
Private Utility Locates
Subsurface Utility Engineering
Trenching
Engineering Locates

MARK ALLEN

mark@diversifiedunderground.com
http://www.diversifiedunderground.com

2851 S. County Road 137
B e n n e t t, C O 8 0 1 0 2
Tel
303.636.9999
Cell
720.490.1322
Fax
303.671.8728
NEXTEL 855913 *2

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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Member Update – May 25, 2011
As you know, the GPS Working Group will have submitted its final report on interference to the FCC on June 15. While
the GPS industry continues to participate in good faith in the FCC-required interference testing, we have no reason to
expect anything other than what we have said all along – that LightSquared’s planned network will cause widespread
interference to the more than 500 million receivers nationwide. The simple fact is that you cannot argue with the laws
of physics.
We have made great progress. Some of the highlights, which have received widespread news coverage in local, national,
and trade publications, are outlined below. But as we enter this next critical stage, we need more user stories. Please
consider submitting a story explaining how you, your organization, or the sector in which you operate uses GPS each
day. Examples of stories could include positive stories where GPS has been crucial to operations, examples of
investments made in GPS technology, or examples of how GPS has improved operational efficiency or reduced
environmental impact. Please include with your story permission for us to use it publicly, with attribution to you and
your organization.
Lastly, a “Dear Colleague” letter has been circulated in the U.S. House of Representatives asking for members to co-sign
a letter to FCC Chairman Genachowski asking that the FCC only grant final approval to LightSquared if the company can
indisputably demonstrate that their proposal will not interfere with GPS technology. The letter’s original cosponsors are
U.S. Reps Randy Neugebauer (R-Texas), Ralph Hall (R-Texas), Steve Austria (R-Ohio), and Collin Peterson (D-Minn.).
Recent Developments
Senators Pat Roberts of Kansas and Bill Nelson of Nebraska, along with thirty one of their colleagues in the U.S Senate,
sent a strong message to FCC Chairman Genachowski recently. “To ensure full protection that GPS service is not
compromised in any way, we request the full Commission require LightSquared to demonstrate non-interference of GPS
as a condition prior to any operation of its proposed service, and we request the Commission rescind LightSquared’s
waiver until this demonstration can be made,” the letter read in part. Many of our coalition members have contacted
their Senators urging them to co-sign this important letter.
U.S. Rep. Michael Turner (R-Ohio) successfully included language in the National Defense Authorization Act (NDAA) that
requires the Secretary of Defense to notify Congress if he determines there is widespread interference with the
military’s use of GPS caused by a commercial communications service. “When it comes to GPS spectrum, government
agencies must consult with the Defense Department on any effects. Our service members who are on the ground in two
wars count on an uninterrupted GPS capability to do their jobs. This language creates a public notification so we know
the magnitude of the problem,” said Turner.
The FCC’s unusual haste in the LightSquared decision did not go unnoticed by Senator Grassley of Iowa. The Senator sent
a letter asking the agency to produce e-mails and other communications between LightSquared, Harbinger Capital
Partners, which controls LightSquared, and Phillip Falcone, founder and chief executive officer of Harbinger, and the
Commission.
The first responder community is also becoming increasingly concerned. Just this week the New York City Fire
Department (FDNY) joined the Coalition. In April, the State of New Mexico’s E-911 program office conducted live tests at
Holloman Air Force Base of GPS equipment used by first responders and reported that the findings “substantiate
concerns that the LightSquared network will cause interference to GPS signals and jeopardize 911 and public safety
nationwide.” Contact: www.SaveOurGPS.org

Source: Coalition to Save Our GPS, www.SaveOurGPS.org
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May 11, 2011
Bernard J. Gruber, Col,
USAF Director Global Positioning Systems Directorate,
Front Office, 483 N . Aviation Blvd.
Los Angeles AFB, CA 90245-2808
Karen Van Dyke, Director,
Positioning, Navigation, and Timing (Acting)
DOT/Research and Innovative Technology Administration (RITA)
1200 New Jersey Avenue, SE Washington, DC 20590
Thomas J. Nagle,
SMC/GPC Program Manager,
Civil Applications GPS Directorate,
Los Angeles AFB Building 271,
483 North Aviation Blvd. El Segundo, CA 90245-2808
Dear Colonel Gruber, Ms. Van Dyke and Mr. Nagle:
In March 2011 I was informed of a company called LightSquared that is asking for FCC approval to build a nationwide 4G
wireless network. There is concern from major GPS providers that LightSquared's frequency interferes with GPS signals
necessary for routine 911 caller location.
I was asked by the Federal Aviation Agency (FAA) to coordinate first responder representatives from fire, EMS and law
enforcement for testing of the LightSquared network in a live sky testing environment at Holloman AFB, New Mexico on
April 15 -16, 2011. The objective of the test was to determine if any level of interference to GPS signals were a result of
LightSquared testing.
The attached reports are provided by law enforcement, EMS and fire first responders who participated in the field test. Law
enforcement was represented by New Mexico State Police personnel Mike De Fausell and Officer Daniel Vaughan of New
Mexico State Police District 4 office in Las Cruces. Mike is a subject matter expert in communications technology with an
emphasis on radio. The attached reports verify there was a negative effect on the GPS equipment.
EMS and Fire reports are from local government first responders from Otero County. They represent typical fire and EMS
field equipment. See the attached report from Otero County Emergency Manager Paul Quairoli detailing anomalies in GPS
reception.
In conclusion the attached reports substantiate concerns that the LightSquared network will cause interference to GPS signals
and jeopardize 911 and public safety nationwide.
If you have any questions, please feel free to contact me at 505-827-4804 or bill.range@state.nm.us.
Sincerely,
(signed) Bill Range
New Mexico E-911 Program Director Department of Finance and Administration, Local Government Division

Benchmarks
Attachments

25

LightSquared Test: On April 15, 2011, at approximately 2354, we experienced system failure when we
parked under the LightSquared tower. Once the power was shut off at the tower, we left the tower site.
When we got to the turn off for the dirt road, the system came back up and the Alamogordo office was
able to see us moving again.
Our system has cell phone connectivity, radio connectivity, and satellite connectivity. Our mobile data
terminal will automatically select and connect to the strongest signal. The GPS is only over the satellite
transceiver.
When the tests were started again our GPS positions were skewed. When the LightSquared tower was
turned off the system would normal out.
I believe it was approximately 0400 when they began the high dual five test, the GPS positions were
skewed and remained skewed even after power was turned off. As they began the next tests, we started
getting GPS reading from the Alamogordo office every ten minutes. These GPS readings continued to be
incorrect the rest of the test period. We asked the Alamogordo office to send the GPS readings with the
time via the MDC so there would be a record of the information.
We were unable to get the system to normal out until we were leaving Holloman AFB on April 16, 2011
at approximately 0700; we did another reset of the equipment. At that point the system began to function
correctly.
My times and GPS reading were given to Captain Justin Deifel, USAF at the closing briefing.
Submitted by:
Mike De Fausell New Mexico State Police District Four Communications.
These were the results of the LightSquared testing on equipment used by Otero County' s emergency
responders:
1. Testing on the AVL used on ambulances was in some test modes not affected, but in most modes affected by either showing a stationary vehicle in motion at 9 mph, 16 mph or losing track of the vehicle
in its entirety. As the vehicle locating system does not have high resolution or "in detail" zoom features,
the vehicle appears to stay at one location. The closer the vehicle is moved toward the Lightsquared
antenna, effects of the 4G network on the system get worse.
2. Trimble GPS equipment tested was found to be the most susceptible to the 4G signal and almost from
the moment the system was turned on seemed to be compromised. During the testing process the unit
was limited to only being able to see 7 satellites at any location and upon moving just 50 yards from our
position at the test site towards the tower were diminished to 3 or 4 satellites and at 60 yards unable to
establish any satellite connections. (This is still approximately 1/8 of a mile from the tower)
3. Several Garmin hand held devices were tested with varying results, but all were affected as follows:
a. Garmin Nuvi 255 -retained contact with most satellites but had a very difficult time establishing
elevations, most fluctuations were in the decimal second range but showed during path tracking that
the device was moving up to 200 feet in a random "figure 8" pattern. When approaching the tower, the
signal eventually is lost.
b. Garmin Etrex -Same results as above but path tracking on this model show a "U" shaped pattern.
Paul Quairoli Emergency Services Director Otero County Office of Emergency Services 1101 New York
Ave. Suite 202 Alamogordo, NM 88310 Δ
Source: Coalition to Save Our GPS, www.SaveOurGPS.org
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Sustaining Members
Tim Aldrich
Albuquerque, NM

Ira Hardin
Las Cruces, NM

Alan R. Benham		
Albuquerque, NM

Thomas D. Johnston		
Albuquerque, NM

Earl F. Burkholder
Las Cruces, NM

Jeffery Ludwig
Santa Fe, NM

Isaac Camacho
Las Cruces, NM

Fred Sanchez		
Albuquerque, NM

Douglas W. Copeland
T or C, NM

Keith Stickford		
La Jara, NM

Scott Croshaw
Albuquerque, NM

Steve Toler
Albuquerque, NM

Marc A. DePauli		
Gallup, NM

Klad Zimmerle		
La Luz, NM

Kery Greiner
Mesilla Park, NM

Thank you for
your support!
Sustaining Membership

The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico
Professional Surveyor and for individual New Mexico Professional Surveyors. Please contact the NMPS office for more
information or to upgrade your existing membership.

New Mexico Professional Surveyors
412 N. Dal Paso
Hobbs, NM 88240
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